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(57)Abstract: 




PURPOSE: To obtain an encoder for performing more 
accurate measurement. 

CONSTITUTION: The encoder comprises a light 
reflecting/absorbing ball 1 having spherical face 
sectioned into eight cubic triangles of 90°C solid angle 
around two points in diametrical direction such that 
light reflecting faces (white faces) 1a and light 
absorbing faces (black faces) 1b alternate sequentially, 
a light emitting ball 2 for irradiating the ball 1 with light, 
and an element 3 for receiving light reflected on the 
ball 1 . The encoder further comprises a convex lens 4 
for condensing the light emitted from the light emitting 
element 2, a convex lens 5 for condensing the 
reflected light, and means for detecting the output level 
of pulse delivered from the light receiving element 3 
when the quantity of light varies due to rotation of the 
bald. 



CLAIMS 



[Claim 1] The front face of a ball is classified into eight partitions of the solid triangle of 90 degrees 
of solid angles focusing on two points of the diameter direction. A light emitting device to irradiate [ 
for each partition to support the light reflex and absorptivity ball which is a light reflex side or a light 
absorption side pivotable so that it may differ, and ] light at this ball, as for an adjoining partition, 
The encoder equipped with the light reflex and the absorptivity ball characterized by establishing a 
pulse output level detection means to detect the output level of the shape of a pulse from the photo 
detector which arranges the photo detector for receiving the reflected light from a ball, and is 
generated by quantity of light change of the reflected light by rotation of a ball. 
[Claim 2] It is the encoder which said light reflex side is a white side, and was equipped with the 
light reflex and the absorptivity ball according to claim 1 characterized by a light absorption side 
being a black side. 



DETAILED DESCRIPTION 



[0001] 

[Industrial Application] This invention relates to the encoder which equipped the detail with the light 
reflex and the absorptivity ball which detects the amount of displacement using quantity of light 
change of the reflected light by rotation of a light reflex and an absorptivity ball about the encoder 
equipped with the light reflex and the absorptivity ball. 
[0002] 

[Description of the Prior Art] For example, as a measuring instrument of the encoder method which 
measures the die length and spacing of a line on a drawing, there are a planimeter and a mouse, 
and all make it move and operate a field top. A planimeter slows down fundamentally rotation of 
the measurement wheel made to contact on a field with the gearing of a suitable number (a 
reduction gear ratio is usually 1 / 50 - 1/100), and expresses it as a guide on a dial plate. 
[0003] Moreover, a mouse is equipped with the pivotable trackball which is generally elastic, and 
the roller of the pivotable minor diameter by which the pressure welding was carried out to this ball. 
And if a ball is rotated in the condition of having pressed against space, a desktop, etc., the roller 
which is engaging with the ball would also rotate and rotation of this roller will have detected the 
amount of displacement. 
[0004] 

[Problem(s) to be Solved by the Invention] However, it does not become the structure of reading 
the rotational frequency of a wheel or a ball directly, but many gearings and rollers are made to be 
placed between before the detecting element which finally determines the amount of detection in 
. encoders, such as a planimeter and a mouse. For this reason, an error becomes large by the 
backlash of a gearing or a roller, wear, etc., and it is hard to say that the accuracy of measurement 
is high. 

[0005] Therefore, this invention was made paying attention to the above-mentioned trouble, and 



aims at offering the encoder which can perform high measurement of precision more. 
[0006] 

[Means for Solving the Problem] Said purpose is v attained by the encoder equipped with the light 
reflex and the absorptivity ball of this invention. Namely, as for the encoder of this invention, the 
front face of a ball is classified into eight partitions of the solid triangle of 90 degrees of solid angles 
focusing on two points of the diameter direction. A light emitting device to irradiate [ for each 
partition to support the light reflex and absorptivity ball which is a light reflex side or a light 
absorption side pivotable so that it may differ, and ] light at this ball, as for an adjoining partition, 
The photo detector for receiving the reflected light from a ball is ananged, and it is characterized by 
establishing a pulse output level detection means to detect the output level of the shape of a pulse 
from the photo detector generated by quantity of light change of the reflected light by rotation of a 
ball. 

[0007] The spherical surface is divided equally in eight partitions, and, as for the big light reflex and 
absorptivity ball as a component of this encoder which is the description, each partition has 
become a light reflex side or a light absorption side. Therefore, if this ball is pressed on a field and 
rotated, the amount of reflection of the light irradiated from the light emitting device will change, 
and the output of the shape of a pulse according to the quantity of light will be obtained from the 
photo detector which receives this reflected light. By carrying out counting of the pulse number of 
this output level with a pulse output level detection means, die length, such as the migration length 
of a ball, i.e., the segment on a drawing etc., is measurable with a sufficient precision. 
[0008] In addition, about a light reflex and an absorptivity ball, if it is possible to make the front face 
into a light reflex side and a light absorption side, the quality of the material will not be asked. 
However, if production ease, cost, etc. are taken into consideration, it is simple to make a ball into 
the product made of synthetic resin, to apply white or a black coating to each front face classified 
into the eight partitions, and to consider as a light reflex side or a light absorption side, respectively. 
Moreover, even if the interior of Ball is choked up, even if it is a cavity, it is not cared about, but 
should just also select the magnitude of a ball suitably according to a measurement application. 
[0009] 

[Example] Hereafter, the encoder equipped with the light reflex and the absorptivity ball of this 
invention is explained based on an example. The important section sectional view of the encoder 
concerning the one example is shown in drawing 1 . This encoder is presenting the pencil form and 
the point of the case 10 of a pencil form is formed in the holder 1 1 which supports a light reflex and 
the absorptivity ball 1 pivotable. This holder 1 1 has the concave curve side of a larger path a little 
than the diameter of a ball 1 , and supports from under the ball 1 held here pivotable. Moreover, 
opening of the lower limit section of a holder 1 1 is carried out, some balls 1 appear in the shape of 
a protrusion from this opening, and a ball 1 rolls easily along the field 30 top of a drawing etc. 
[0010] The Johan ball Fig. of the ball which shows the perspective view of a light reflex and the 
absorptivity ball 1 to (a) of drawing 2 . and is shown in (a) on explanation is shown in (b) of this 
drawing, and a bottom semi-sphere Fig. is shown in (c) of this drawing. This light reflex and 
absorptivity ball 1 are for example, the products made of synthetic resin, the spherical surface is 
equally divided focusing on two points of the diameter direction in eight partitions (part classified by 
color) of the solid triangle of 90 degrees of solid angles, and it has become light reflex side (white 
side) 1 a or light absorption side (black side) 1 b so that each partition may differ from an adjoining 
partition, so that drawing 2 may show. In Johan ball 1' of a ball, and bottom semi-sphere 1", white 
side 1a and black side 1b are in a point symmetry location, and, moreover, have become a 
different color scheme from (b) of drawing 2 , and (c) in the up-and-down semi-sphere, 
respectively. It becomes a color which is different from three partitions where any partition adjoins 



by taking such classification by color. 

[001 1] The cavernous section 12 is formed in the upper part of a ball 1 in a case 10, and the light 
emitting device (for example, light emitting diode) 2 for irradiating light at a ball 1 and the photo 
detector (for example, photo-transistor) 3 for receiving the reflected light from a ball 1 are arranged 
in the proper place of this cavernous section 12. Furthermore, the convex lens 4 for completing the 
light from a light emitting device 2 as the front face of a ball 1 and the convex lens 5 for completing 
the reflected light from a ball 1 and leading to a photo detector 3 are arranged on the cavernous 
section 12. The lead wire 6 of the pair of a light emitting device 2 and the lead wire 7 of the pair of 
a photo detector 3 are pulled out by the upper part of a case 10, respectively. Electric supply to a 
light emitting device 2 is performed through lead wire 6, and the output of the shape of a pulse 
acquired from a photo detector 3 by rotation of a ball 1 is sent to a pulse output level detection 
means (not shown in drawing 1 ) through lead wire 7. 

[0012] The circuit section equipped with this pulse output level detection means is shown in 
drawing 3 . The circuit section 20 consists of a number of rotations, and operation part 23 which 
calculates the migration length of a ball 1 from the periphery dimension of a ball 1 while computing 
[ the power source and the amplifier 21 which consist of an amplifier which amplifies change of a 
power source and pulse output level, the impulse counter section 22 which carries out counting of 
the pulse number of an output level, and ] whether the ball 1 what rotated based on the counter 
result, and in order to calculate passing speed by migration length/time amount further, it is 
equipped with the conventional-time pulse generating section 24. Results, such as migration length 
obtained by operation part 23 and passing speed, are displayed by the display (for example, liquid 
crystal display) 25. In addition, the circuit section 20 is built in the upper part of a case 10, and the 
display 25 is prepared for the proper place of a case 10. 

[0013] Next, actuation of the above-mentioned encoder is described. If the pressure welding of the 
ball 1 is carried out on the field 30 of the drawing which it is going to measure and a holder 1 1 
(case 10) is moved in the direction of arrow-head I in the state of this pressure welding as shown in 
drawing 1 , rotating in the direction of arrow-head RO, it will roll and a ball 1 will exercise a field 30 
top. At this time, it converges with a convex lens 4 and the light from a light emitting device 2 
irradiates white side 1a and black side 1b of a ball 1, it converges with a convex lens 5 and 
incidence of the reflected light is carried out to a photo detector 3. Here, the quantity of light of the 
reflected light increases that the partition where light was irradiated is white side 1a, and the output 
level in a photo detector 3 becomes high. On the contrary, if light is irradiated by black side 1b, the 
quantity of light of the reflected light will decrease and the output level obtained from a photo 
detector 3 will become low. Therefore, if rotation of a ball 1 continues, according to it, the output 
level of a photo detector 3 will repeat height, and the output of the shape of this pulse will be sent 
to the circuit section 20 through lead wire 7. 

[0014] In the circuit section 20, as mentioned above, after a pulse output is amplified by the power 
source and the amplifier 21 , the pulse number is counted in the impulse counter section 22, 
migration length and passing speed are called for by operation part 23 based on this, and the result 
is displayed on a display 25. Of course, even if it moves an encoder in the direction of [ other than 
the direction of arrow-head I ], same actuation is completely performed. 
[0015] It does not pass over the above-mentioned example to an example of an encoder, but it can 
be applied to various devices as an encoder. For example, although the "storage pen" (Japanese 
Patent Application No. No. 1 8854 [ four to ]) for which these people applied previously equips the 
case inside of the body with a writing means, a hand detection means to detect loci drawn by this 
writing means, such as an alphabetic character and a graphic form, and a storage means 
memorize detected hands, such as an alphabetic character and a graphic form, the detection 



device of drawing 1 and the circuit of drawing 3 can also be used for it as this hand detection 
means, in this case, the path of a ball - being minute (diameter of about 0.4-0.5mm) - if it carries 
out, the same feeling of a note as a ball-point will obtain - having - a pen - an alphabetic 
character, a graphic form, etc. - drawing - being easy - it becomes possible to detect the die 
length of the hand notes of was taken, or to detect a writing rate. 
[0016] 

[Effect of the Invention] As explained above, the encoder of this invention As for an adjoining 
partition, eight partitions on the spherical surface support the light reflex and absorptivity ball which 
is a light reflex side or a light absorption side so that it may differ pivotable. Since it constituted so 
that a pulse output level detection means might detect the output level of the shape of a pulse 
acquired by quantity of light change of the reflected light by rotation of this ball, Middle media, such 
as a gearing and a roller, are not needed, but a minute dimension is also correctly measurable if 
the accuracy of measurement moreover uses the ball of a minor diameter fairly highly. 
[0017] Incidentally, with the encoder of this invention, although the usual mouse and the resolving 
power of a planimeter are 1 m/m extent at most, if the diameter of a ball is set to 1mm, for example 
and it will be made 0.785 m/m extent and 0.5mm, the resolving power of 0.39 m/m extent will be 
obtained and the exact measurement of them will be attained. Moreover, the good highly precise 
planimeter of operability can be offered in the configuration same as an encoder as the usual ball- 
point by using the ball of the diameter of minute. 
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